Summary: Although a key condition for the creation of a monetary union is the existence of similar structural characteristics that reduce the existence and incidence of asymmetric shocks, in the case of the Eurozone, most, if not all, studies have emphasized the existence of sizeable divergences both in the macroeconomic performances and in the structural elements of the Eurozone countries. The objective of the paper is to analyse whether the economic and financial crisis that is affecting the Eurozone since the year 2008 has had any impact of the coherence of the Eurozone, that is, whether after 2008 the differences in the macroeconomic performance of the euro counties are declining (convergence) or increasing (divergence).
Even before the creation of the European Monetary Union, it was commonly argued that member states did not form an optimum currency area. By focusing on nominal convergence requirements there was no guarantee that the members that joined, at a first stage or later, the Eurozone achieved a sufficient real convergence that gave rise to a high synchronization of the national business cycles, thus avoiding the problem of the loss of autonomy in key areas of the macroeconomic policy, namely the monetary policy and the loss of the exchange rate tool. However, defenders of the process of monetary integration argued that real convergence and higher synchronization of national business cycles would be a (medium or long-term) consequence of the monetary unification (Francesco Paolo Mongelli 2013; Heather D. Gibson, Theodore Palivos, and George S. Tavlos 2014) .
Therefore, this strategy of creation and subsequent enlargement of the European Monetary Union implied that the Eurozone was, in an (highly) optimistic view, at least in the first years of its creation, more prone to suffer asymmetric shocks: that is, countries could be at different phases of the business cycle (mainly explained by the existence of domestic shocks), or the intensity (duration) of the booms-busts could be significantly different (due to the very domestic shocks or because common shocks could have different impact on the member states).
This problem is more serious if the heterogeneity is not corrected with the time, that is, if the asymmetric shocks are not temporary but permanent. In other words, if the desired process of real convergence among the monetary union member states does not take place or takes longer time than expected 1 . This is an even greater problem if the monetary union (or the individual member states) does not have tools to correct or absorb these shocks, regardless whether it means that common economic policies are not able to absorb the domestic shocks or that national economic policies lacks of the required flexibility to correct the deviations of the domestic business cycle. As the European Central Bank argues: "A greater degree of cyclical divergence within the euro area would complicate the conduct of the single monetary policy" (European Central Bank 2015, p. 31) .
Recent literature offers mixed conclusions about the evolution of the heterogeneity of the Eurozone and the synchronization of the national business cycles. Focusing on Central and Eastern economies, Balázs Forgó and Anton Jevčák (2015) , analyzing the ten Central and Eastern European (CEE) countries which entered the European in 2004 and 2007 show that between 2004 and 2014 most of those countries achieves a significant real and nominal convergence vis à vis the EA-12. The European Central Bank (2015) also argue that CEE countries have been catching up to the EU average over the last 15 years, however, during this period the convergence among the 12 countries that formed the Eurozone (EU-11 plus Greece) has been disappointing. Antonella Cavallo and Antonio Ribba (2015) conclude, analyzing eight euro countries, that there exists a significant macroeconomic heterogeneity in the Eurozone, where the business cycles of some countries like Greece, Ireland or Portugal are mainly dominated by local shocks. Filippo Ferroni and Benjamin Klaus (2015) show a decoupling of Spain of Germany and France. Istvan Benczes and Balazs Szent-Ivanyi (2015) argue that there was a convergence process in the European economies that, however, was reversed after the onset of the economic and financial crisis. Contrary to these views, Martin Gächter and Aleksandra Riedl (2014) argue that the introduction of the euro has led to a higher correlation of the business cycles of the member states, increasing the symmetry of national business cycles. Finally, Holly Snaith (2014) and Joshua Aizenman (2016) , following the approach of the optimum currency areas, argue that the imposition of a "one size fits all" monetary policy is likely to increase the disparities between euro nations and regions, an argument also shared by António Mendonça (2014) and Carlos A. Carrasco and Patricia Peinado (2015) .
In this sense, the objective of the paper is to analyse the coherence of the Eurozone, understood as the macroeconomic performance heterogeneity of the euro member states. With this aim, in the paper we will analyse a set of macroeconomic variables related to the nominal and real performance of euro countries. To be more precise, our analysis has a dynamic nature. We will analyse whether since the creation of the European Monetary Union the differences in the macroeconomic per- In sum, we are developing an analysis of sigma-convergence, where the objective is to detect the existence of a trend in the evolution over the years of the standard deviation of the values recorded of a variable in a group of individuals, in this case, countries. Thus, for each variable we are making an OLS regression where the dependent variable is the standard deviation of the national values of the respective variable and the independent variable is a time trend:
(1)
If in Equation (1) the parameter β 1 is negative, therefore we can talk of the existence of a convergence process in this variable, and when β 1 is positive, therefore we can talk of the existence of a divergence process.
As far as the only independent variable (besides the constant term) is the time trend, Equation (1) implies the analysis of a process of unconditional convergence, where time is the only variable that explains the changes in the dependent variable. Therefore, we would be excluding of the analysis other elements that could affect the dispersion of the national performances. The inclusion of these additional explanatory variables could significantly change the results obtained at the analysis of the unconditional convergence. Once these variables are included in the model, the time trend initially detected in Equation (1) could become non-significant, but it could also happen that a time trend could become significant in the conditional convergence variables.
Therefore, to detect other potential determinants of the changes in the differences among individuals of the value of the analyzed variable, it is useful to make an analysis of conditional σ-convergence:
In Equation (2), X t is a vector of variables that can influence the change in the standard variation of the variable in question. In our analysis we have included two different variables that can constitute a proxy of the economic situation of the countries. The first variable is called "recession", and it is a dummy that tries to show the situation of the Eurozone in the business cycle. Namely, the dummy recession takes the value 0 in the boom phase of the business cycle, and 1 during the recession phase. The existence of a recession (boom) has been determined by the value of the output gap of each country in all the years analysed, where a negative output gap is identified as a recession and a positive output gap as an expansion. The value and the sign of the output gap of the Eurozone for each country-year has been obtained as the unweighted average of the national output gaps.
The estimation of the output gaps is not an uncontroversial question. Nonetheless, we use this variable to identify the phases of booms and recessions not only because the generalization of its use, but also because the key role played in the management of the macroeconomic policy in the Eurozone, mainly in the field of the fiscal policy. Therefore, the mistakes in the estimation of the true output gap could significantly affect the results of the analysis. Indeed different sources and institutions give different figures for the output gap of euro countries. This is especially relevant in those cases where the absolute value of the estimated output gap is very low, im- (October 2015) . With this information, we have defined a dummy variable named recession taking the value 1 in 11 years : 1995 to 1997, 2003, 2009 to 2015. The second variable tries to collect the impact of the Global Financial Crisis on the convergence-divergence process of the macroeconomic performance in the Eurozone. This variable is represented by a dummy called "Global Financial Crisis" that takes the value 1 during the years 2009 to 2015 (and 0 between 1995 and 2008) .
By defining both dummies in this way, what the variable Global Financial Crisis is actually measuring is the differential impact of the current recession in relation to previous episodes of recessions. If the coefficient of Global Financial Crisis is not significant, this means that the current crisis is similar to previous recessions, but if the coefficient is significant, therefore, the current crisis is exerting on the corresponding variable an impact additional to that of previous recessions. In other words, the Great Global Financial Crisis would be different from other past crises. By proceeding this way, the total impact of the Global Financial Crisis on the evolution of the standard deviation of the analysed variables would be the sum of the coefficients of these two dummies, and this sum would show whether the corresponding variable would be converging or diverging.
Therefore, our analysis tries to know whether the process or convergence (divergence) in the macroeconomic performance in the Eurozone is influenced by the business cycle of the Eurozone and whether the extraordinary nature, depth and length of the current economic and financial crisis is generating an additional impact on the macroeconomic performance of the euro member states, and, consequently, on the coherence of the Eurozone.
The differences in the national performance in the analysed variables, and, therefore, in the convergence-divergence process of the Eurozone, however, can be affected by the existence of extreme cases. This implies that the value of a variable recorded in one country (or several countries) in a specific year can be significantly higher or lower than that recorded in the rest of countries, and, consequently, generating a bias that can influence the result of the analysis.
To avoid the bias generated by these extreme values, we have made two different analysis of the process of conditional σ-convergence. In the first analysis we have included all the available data. In the second analysis we have excluded those values (country-year) that can be considered as extreme values. To define a value as an extreme value, we have made a box-plot analysis, and here for each year the data considered as a far or close outlier will be defined as an extreme value, and, therefore, excluded from the analysis. To define a value as an outlier, we have calculated the first and third quartile, and then the interquartile range as the difference between the third and the first interquartile (IQR=Q3-Q1). Outliers are those values that are above the value defined as (Q3+1.5IQR) and those below (Q1-1.5IQR). Table 1 shows for each variable included in the analysis the values, that is, the pairs country-years, considered as outliers or extreme values.
A key conclusion that can be obtained from the data of Table 1 is that most outliers have been registered in the economies that joined the euro after 2001. The only exceptions to this pattern take place in the real GDP per capita, the balance on current transactions and the public debt. The gathering of outliers among the new member states of the Eurozone implies that, to a large extent, the differences in the economic performance of euro countries are explained by those countries. This conclusion is reinforced by the fact that, again with the exceptions of the real GDP per capita and the balance on current transactions, and the unemployment rate (in this case explained by the bad results of Spain), since 2009 most outliers correspond to countries that joined the Eurozone after its creation, helping to explain the higher divergences registered after the onset of the Global Financial Crisis. 
Variables Outliers
Real GDP per capita Luxembourg (1995 Luxembourg ( -2015 Real GDP growth rate Cyprus (2013), Estonia (1997 ), Greece (2010 ), Ireland (1995 , Latvia (2005 ), Lithuania (1999 ), Luxembourg (1999 Real GDP per capita growth rate Estonia (1996 ), Greece (2010 ), Ireland (1996 , Latvia (2001 ), Lithuania (1998 ), Luxembourg (1999 , Slovakia (2008) Potential GDP growth rate Greece (2010 ), Ireland (1995 ), Latvia (2006 ), Lithuania (1999 ), Slovakia (2009 Output gap Estonia (1995 ), Greece (2011 , Latvia (2006 ), Lithuania (1998 , Luxembourg (2000), Slovakia (2000 Slovakia ( -2001 , Spain (2011) Employment growth rate Cyprus (2013), Estonia (1995 ), Greece (2011 ), Ireland (1999 , Latvia (2000 ), Lithuania (2000 , Luxembourg (2000 Luxembourg ( -2001 , Malta (2014 ), Slovenia (1996 , Spain (2005 Spain ( , 2012 Unemployment rate Greece (2013 Greece ( -2015 , Slovakia (2002 Slovakia ( -2006 , Spain (1995 Spain ( -1997 Spain ( , 2008 Spain ( , 2013 Spain ( -2015 Real wages growth rate Cyprus (2014), Estonia (1995 Estonia ( , 2000 Estonia ( , 2004 Estonia ( , 2006 Estonia ( -2007 Estonia ( , 2014 , Greece (2002 Greece ( , 2010 Greece ( -2011 Greece ( , 2013 Greece ( , 2015 , Latvia (1996 Latvia ( , 1999 Latvia ( , 2005 Latvia ( -2007 Latvia ( , 2009 Latvia ( , 2014 Latvia ( -2015 , Lithuania (1996 Lithuania ( -1998 Lithuania ( , 2004 Lithuania ( , 2006 Lithuania ( -2007 Lithuania ( , 2009 Lithuania ( , 2015 , Slovakia (1996 Slovakia ( -1997 Slovakia ( , 1999 Slovakia ( , 2007 Slovakia ( , 2010 Real unit labour costs growth rate Estonia (2007 Estonia ( -2008 Estonia ( , 2011 Estonia ( , 2015 , Greece (2002 Greece ( , 2005 Greece ( , 2013 , Ireland (2002 ), Latvia (1995 , Lithuania (1995 Lithuania ( -1996 Lithuania ( , 1998 Lithuania ( , 2000 Lithuania ( , 2006 Lithuania ( , 2010 Lithuania ( , 2015 , Luxembourg (2001) Rate of inflation Cyprus (2014 Cyprus ( -2015 , Estonia (1995 ), Finland (2004 , Greece (2010 ), Ireland (2009 , Latvia (1995 Latvia ( -1996 Latvia ( , 2004 Latvia ( -2010 , Lithuania (1995 ), Slovenia (1999 , Slovakia (1999 Slovakia ( -2000 Slovakia ( , 2003 Slovakia ( -2004 Slovakia ( , 2012 Balance on current transactions Germany (2011 Germany ( -2012 , Greece (2011 ), Luxembourg (1995 ), Malta (1995 ), Netherlands (2011 Public budget balance Cyprus (2014), Finland (2000), Greece (2004 Greece ( , 2007 Greece ( -2008 Greece ( , 2013 Greece ( , 2015 Ireland (2010), Lithuania (1997 ), Luxembourg (1997 , Malta (1998 Malta ( , 2003 , Slovakia (2000), Slovenia (2013), Spain (2012) Public debt Belgium (1997 Belgium ( -2000 , Greece (2000 Greece ( , 2010 Greece ( -2011 Greece ( , 2013 Greece ( , 2015 , Italy (1999 Italy ( -2000 Source: Our calculations based on AMECO.
Results
As mentioned in previous section, we have estimated by OLS the existence of a process of conditional σ-convergence for the fifteen variables related to the macroeconomic performance of the 19 euro countries during the years 1995 to 2015. In this section, we will present and analyze the results of this analysis. The first group of analysed variables is that corresponding to the economic activity, that is, real GDP per capita, real GDP growth rate, real GDP per capita growth rate, potential GDP growth rate, and output gap.
Figures 1 to 5 shows the evolution of the means and the standard deviation of the five variables. In each case, means and standard deviations have been calculated including all the data available (with outliers), and excluding those values identified as outliers (without outliers). Figure 1 shows the evolution of the standard deviation of real GDP per capita with and without outliers. As expected (as will happen in all variables), the exclusion of the extreme values makes that the standard deviation of the economic growth in the Eurozone be less pronounced. Both with and without Luxembourg, Figure 1 shows that there is an upward trend in standard deviation meaning that divergence has increased in the Eurozone. Figure 2 shows the evolution of the standard deviation and the mean of the rate of real GDP growth rate with and without outliers. A visual inspection of the figure does not allow to detecting any clear-cut trend, although it is easy to see the decline in the average GDP growth rate after the onset of the Global Financial Crisis. The fall in the average GDP growth rate is coming with a decline in the standard deviation of the GDP growth rates. In this sense, this likely convergence process in the economic growth could be explained by the poor economic performance resulting from the Global Financial Crisis.
The third variable related to the evolution of the GDP is the real GDP per capita growth rate (Figure 3 ). Since the beginning of the crisis the average rate of growth of GDP per capita has suffered a substantial decline, but it is difficult to ascertain whether such decline is the result or a time trend, of the impact of the recession, of the Global Financial Crisis or a combination of these elements. Similar conclusions can be obtained from the visual inspection of the evolution of the standard deviations and, therefore, it is difficult to reach a conclusion about the existence of a process of convergence or divergence in this variable. Figure 4 shows the evolution of the mean and the standard deviation of the potential output growth rate. Despite the existence of outliers, the differences in the data with and without outliers are very small. It is also remarkable the deep decline in the mean and the standard deviation that takes place since the beginning of the Global Financial Crisis.
In the case of the output gap, since the onset of the Global Financial Crisis the mean of the output gap has registered a dramatic change falling from a positive output gap (a boom) to a negative one, and therefore to a deep and long-lasting recession (see Figure 5) . However, when we look at the dispersion among countries of the output gap, it is difficult to find signals of a trend. As explained in the previous section, an OLS regression analysis has been applied to the evolution of the standard deviation of the fifteen variables analysed with the objective of detecting the possible existence of a process of convergence (divergence) in the economic performances of the euro countries. Moreover, in our analysis we will study the influence of recessions and the Global Financial Crisis on these convergence (divergence) processes. Table 2 shows the results of these regression analyses corresponding to the five variables related to the economic activity, namely, real GDP per capita, real GDP growth rate, real GDP per capita growth rate, potential GDP growth rate, and output gap.
The regression analysis has detected the existence of a process of conditional divergence in the real GDP per capita. This divergence process is independent on the exclusion or inclusion of Luxembourg in the analysis of Luxembourg. The analysis shows that the diverging process is halted during recessions, periods in which differences in the real GDP per capita in the Eurozone countries decline. Moreover, the Global Financial Crisis has also led to an intense convergence in the real GDP per capita in the Eurozone, although when we exclude Luxembourg, the euro country with the highest GDP per capita, the impact of the Global Financial Crisis is no longer significant. In the case of real GDP growth rate, the results of the regression analysis shows that there is a significant time trend leading to a divergence among euro countries when outliers are excluded.
A similar result, though with the opposite sign, in the case of the Global Financial Crisis, which have a strong impact indicating a convergence process. The existence of a recession does not exert a significant effect on the dispersion of the national GDP growth rates. The existence of the Global Financial Crisis has led to an intense convergence process but only when the extreme values have been excluded.
In the case of the dispersion of the data of the real GDP per capita growth rate, the regression analysis shows that there is no significant time trend in the evolution of the standard deviation of the growth of real GDP per capita, and that neither the existence of a recession or the Global Financial Crisis have had any significant impact on the dispersion of the national values of this variable.
The empirical analysis has detected a significant diverging process in the potential GDP growth rates, but only when outliers are not included. Recessions do not exert a significant impact. However, the results confirm the large significant impact of the Global Financial Crisis, which has lead to a strong convergence process in the rate of growth of potential output in the Eurozone, a convergence that is more intense when outliers are excluded. This result shows the different nature and intensity of the Global Financial Crisis compared to other periods of normal recessions, and the huge impact of the crisis on long-term economic growth in the euro countries.
Lastly, in the case of the output gap, we have detected a significant time trend only when outliers are excluded of the analysis. The trend leads to a higher dispersion (divergence) in the position of the euro countries in their domestic business cycles. However, neither the existence of a recession or the outbreak of the Global Financial Crisis have had a significant impact on the dispersion of the euro output gaps.
The next four variables are related to the performance of the labour markets in the Eurozone: employment growth, unemployment rates, real wages growth, and real unit labour cost growth. Figures 6 to 9 shows the evolution, with and without outliers, of the mean and the standard deviations of these variables. The first variable is the annual rate of growth of total employment. Figure 6 shows, in line with what happened in the case of the economic activity, the strong decline in the rate of growth of total employment in euro countries during the Global Financial Crisis. At the beginning of the Global Financial Crisis, the dispersion of the employment growth rates rose markedly, although it soon returned to values similar to those registered during the first decade. Therefore, it is difficult to conclude whether there is a process of convergence or divergence.
The next variable related to the labour market is the unemployment rate (see Figure 7) . Unemployment rates in the Eurozone fell until the onset of the Global Financial Crisis, and began to rise since 2008. This pattern also takes place in the case of the standard deviation of unemployment rates in euro countries, which shows a sharp increase since 2008, breaking the declining trend registered since 1995.
The third variable is the rate of growth of real wages growth rates. Figure 8 shows that, although at the beginning of the Global Financial Crisis there was a large decline in the real wages growth in the Eurozone, it is difficult to find any time trend, and even to know whether the Global Financial Crisis has had an impact on the size and the dispersion of the real wages growth in euro countries. The final variable related to the labour market is the real unit labour costs growth rates. At a glance, it is difficult to find in Figure 9 any clear-cut trend in the evolution of the mean and the standard deviations of real ULCs. Table 3 shows the results of these regression analyses corresponding to the four variables related to the labour market performance. In the case of employment growth, the regression analysis shows that once we control for the existence of a recession and the Global Financial Crisis, the existence of a time trend has been detected, both with and without outliers, leading to a convergence process in the employment creation. However, the Global Financial Crisis has exerted a huge impact on the dispersion of the employment creation in the Eurozone, leading to a strong divergence process among euro countries. This result implies that the negative impact of the Global Financial Crisis on employment has not been equally distributed, but, instead, has been concentrated in some countries. The dummy recession is not significant, proving the different nature of the current crisis compared to previous recessions.
The results of the OLS regression show the huge impact of the Global Financial Crisis on the dispersion of unemployment rates, mainly when outliers are excluded of the analysis. On their behalf, the time trend and the dummy recessions are only significant when outliers are excluded. Both variables have a negative sign, thus implying the existence of a convergence process that accelerates during recessions. It is remarkable the high absolute value of the time trend, and therefore the high speed of the convergence process that takes place when we do not include outliers in the analysis.
In this sense, it is also important to notice the different signs of the dummies recessions and Global Financial Crisis when outliers are excluded. This implies that during the recessions that happened before 2008 the unemployment rates converged among euro countries. However, the Global Financial Crisis makes that unemployment rates have diverged in the Eurozone. Moreover, since the absolute value of the dummy Global Financial Crisis is higher than that of recessions, it can concluded that the Global Financial Crisis has significantly increased the dispersion of national unemployment rates, again showing the differential impact of the Global Financial Crisis on euro countries. In the case of the real wages growth, the OLS regression shows that no variable is significant, thus implying that other elements explain the differences registered in the growth or real wages in the Eurozone.
In the analysis of the dispersion in the real unit labour costs growth, the OLS regressions have detected significant declining trend, in other words, a convergence process, but only when outliers are not included in the analysis. The existence of a recession does not have a significant impact on the evolution of the dispersion of the rate of growth of unit labour costs. Conversely, the Global Financial Crisis has had a significant effect, leading to larger divergence, but only when extreme values are excluded of the analysis.
The third category of analyzed variables is related to the income distribution in euro countries. We have analyzed two variables, one related to the income functional distribution (the adjusted wage share) and the other to the personal income distribution (the Gini coefficient).
A glance to Figure 10 shows that there is declining trend in the evolution of the adjusted wage share that is temporarily inverted at the first years of the Global Financial Crisis. Conversely, the existence of a trend in the evolution of the standard In the case of the dispersion in the personal income distribution, proxied by the Gini coefficient, as the Figure 11 shows, it is difficult to conclude whether there is or not a time trend or what would have been the effect of the recessions and the Global Financial Crisis.
The results of the OLS regressions show that in the case of the adjusted wage share the time trend is not significant, neither is the dummy variable that accounts for recessions in the Eurozone exerts a significant impact (see Table 4 ). On the contrary, the Global Financial Crisis would have had a significant effect, contributing to reduce the differences among countries, and, thus, leading to a convergence among euro countries. However, this convergence process vanishes when the outliers, in this case Slovakia in the years 2008 and 2009, are excluded of the analysis. However, the results of the OLS regression show the existence of a significant time trend in the evolution of the standard deviation of the Gini coefficient that leads to a convergence process among euro countries (Table 4 ). This convergence accelerates during recessions, when the differences sharply decline. However, the Global Financial Crisis does not exert any significant different effect. This implies that, in terms of the national differences of the Gini coefficient, the Global Financial Crisis alone has not exerted a differential impact on personal income distribution in the Eurozone countries.
We have also analyzed the existence of a trend in the evolution of national rates of inflation, measured by the national consumer price indexes (CPI). Figure 12 shows the evolution of the standard deviation of national CPIs with and without outliers. Seemingly, there is a declining trend both in the average inflation rate and in the standard deviation of national inflation rates. This trend would be more evident when outliers are excluded, what reduces the inflation rates registered at the beginning of the analysed period.
The results of the OLS regression (see Table 5 ) confirm the existence of a convergence process but that only takes place once we exclude outliers of the analysis. The Global Financial Crisis would have had no significant impact on the dispersion of national inflation rates, but, on the contrary, the existence of recession in euro countries does have a significant impact, leading to an intense divergence process in the national inflation rates. In the category of the performance of the national balance of payments, we have analyzed the dispersion of the balance on current transactions (measured as a percentage of the GDP). Looking at the evolution of the mean and standard deviations of this balance (see Figure 13) , we can see that since the year 2007 there has been an improvement in the balance on current transactions (moving from a deficit to a surplus) and an intense fall in the standard deviation.
The regression analysis has detected the existence of a conditional divergence process that is independent on the inclusion or exclusion of the extreme values (see Table 6 ). The existence of a recession in the Eurozone is not significant. However, the Global Financial Crisis has generated a high and significant impact, leading to a strong convergence process in the national balances on current transactions. The final category analyzed is related to the performance of national public finances. We have focused our analysis on the evolution of the public budget balance and the public debt of the general governments, measuring both variables as percentage of the GDP. Figure 14 reflects the deep deterioration of the public finances in the Eurozone that takes place between 2008 and 2010 and the subsequent improvement in the public budget balance. However, the impact on the deviation of national public budget balances is not clear at all. Thus at the beginning of the Global Financial Crisis there is higher dispersion of these balances, but this outcome is much smaller when we exclude the outliers in the year 2010. In this sense, as Table 1 shows, we have detected only one outlier in 2010: Ireland. In the case of the public debt, the Figure 15 shows the huge increase in the average size of public debt in euro countries. Regarding the standard deviation of public debt in the Eurozone, it would have increased since 2008, but it is impossible to ascertain is this rise is the consequence of a time trend, of the recession or the Global Financial Crisis.
As Table 7 shows, there would be a significant declining trend in the dispersion of the national public budget balances, thus leading to a convergence process. The results related to the impact of the existence of a recession and the Global Financial Crisis are mixed. The Global Financial Crisis would be significant, leading to a divergence process when all the countries-years are included, but when outliers are excluded of the analysis the Global Financial Crisis is not significant whilst the existence of a recession would have significant impact, with the Global Financial Crisis having no additional impact in the convergence process. Table 7 shows the there would be no time trend in the dispersion of public debt in euro countries. The Global Financial Crisis alone would have had no significant impact in this process. However, the dummy recession is significant, with a positive sign, increasing the divergence among euro countries. This result implies, that, without outliers, whenever there is a recession in Eurozone, the differences in the size of national public debt increase. 
Conclusions
The analyses carried out in the paper have given rise to different results, depending on the analyzed variable. In the cases of the real GDP per capita growth rate, the real wages growth, the adjusted wage share and the public debt, we have not found a significant time trend, and, therefore, we cannot talk of the existence of a convergence or divergence process taking place along the whole period analysed. Only in the cases of employment creation, the Gini coefficient and the public budget balance there is clear and significant convergence process. On the contrary, in the cases of the real GDP per capita and the balance on current transactions we have detected a significant divergence process, thus exacerbating the differences existing before the creation of the European Monetary Union.
It is important to note that in the remaining six variables, the existence of a time trend, and, therefore, the existence of a convergence (in unemployment rates and of real ULCs growth rates) or a divergence process (in real GDP growth, potential GDP growth and unemployment rates) depends on the inclusion or exclusion of the extreme values.
As explained in Section 1, most outliers are countries that joined the Eurozone after its creation in 1999. These new member states have a level of development well below those registered in the economies that created the euro, explaining the marked macroeconomic disparities existing at the beginning of the period analyzed in the PANOECONOMICUS, 2017, Vol. 64, Issue 2 (Special Issue), pp. 223-244 study. The lack of a real convergence process would have lead to exacerbate the real divergences with the most advanced euro economies, and these higher divergences would, in turn, explain the greater impact of the Global Financial Crisis on these economies. In this sense, we cannot forget that most outliers detected since the year 1999 are found among the new euro countries. This result leads to pose the hypothesis, which deserves an additional study, that within the Eurozone there could be processes of convergence and/or divergence among different subsets of countries.
If we focus on the dummy variables related to the existence of a recession in the Eurozone and the current Global Financial Crisis, we find again mixed results. Thus, recessions lead to a clear convergence process in the real GDP per capita and the Gini coefficient. Results depend on the inclusion or exclusion of outliers in unemployment rates and public budget balances (in both cases leading to a convergence process) and in inflation rates (leading to a divergence process).
In the case of the Global Financial Crisis, it would have implied a convergence process in variables like the potential GDP growth and the balance on current transactions. But it would have led to a diverging process in employment growth and unemployment rates. In the other five variables the impact depend on the inclusion or not of outliers: in real GDP per capita and adjusted wage shares, the Global inancial Crisis would lead to a convergence process, but in the real GDP growth, the real ULCs growth and the public budget balance, it has led to a divergence process.
As mentioned, the significance of the dummy Global Financial Crisis implies that the crisis that, in our study, began in 2009 has generated on the euro economies an impact different of those of previous recessions. But, moreover, and we believe this is a proof of the different nature of the Global Financial Crisis, we want to emphasize that in many cases the sign of this effect is different to that of previous recessions. This implies that in some variables during a recession there is a convergence process but there has been a divergence process during the Global Financial Crisis, and vice versa. This different effect would happen in these variables: GDP growth rate, potential GDP growth rate, employment growth rate, unemployment rate, real unit labour costs growth rate, adjusted wage share, balance on current transactions, and public deficit.
In sum, our analysis has not been able to find a significant convergence in the macroeconomic performance of EMU countries. On the contrary, our result point out a higher divergence in the macroeconomic performance of Eurozone countries in key variables such as GDP per capita, GDP growth, rate of growth of potential GDP, output gap, unemployment rate and the balance on current transactions. Moreover, we have found that both recessions and the Global Financial Crisis generate a relevant and significant impact on the convergence-divergence process, implying that the results obtained in previous studies on the convergence in the Eurozone can be affected by the period analyzed and the situation of the business cycles in the whole Eurozone and in the member states.
Finally, we want to emphasize that the Global Financial Crisis has increased the divergence in many macroeconomic outcomes, generating the risk of a higher heterogeneity if the crisis becomes chronic-endemic or makes structural the bad performance (low growth-stagnation) recorded in many countries.
